Role of matrix metalloproteinase-2 in recovery after tubular damage in acute kidney injury in mice.
Matrix metalloproteinases (MMPs) are zinc endopeptidases that degrade extracellular matrix and are involved in the pathogenesis of ischemic damage in acute kidney injury (AKI). In the present study, we analyzed the role of MMP-2 in the repair process in ischemic AKI. AKI was induced in MMP-2 wild-type (MMP-2(+/+)) and MMP-2-deficient (MMP-2(-/-)) mice by 90-min renal artery clamping followed by reperfusion. Renal histology and the activity and distribution of MMP-2 were examined from day 1 to day 14. During the recovery from AKI, MMP-2(+/+) mice were also treated with MMP-2/MMP-9 inhibitor. In both MMP-2(+/+) and MMP-2(-/-) mice, AKI developed on day 1 after ischemia/reperfusion with widespread acute tubular injury, but subsequent epithelial cell proliferation was evident on days 3-7. During the repair process, active MMP-2 and MMP-9 increased in regenerating tubular epithelial cells in MMP-2(+/+) mice on days 7-14, and the tubular repair process was almost complete by day 14. On the other hand, in MMP-2(-/-) mice, less prominent proliferation of tubular epithelial cells was evident on days 3 and 7, and damaged tubules that were covered with elongated and immature regenerated epithelial cells were identified on days 7 and 14. Incomplete recovery of injured microvasculature was also noted with persistent macrophage infiltration. Similarly, treatment with MMP-2/MMP-9 inhibitor resulted in impaired recovery in MMP-2(+/+) mice. MMP-2 is involved in tubular repair after AKI. The use of the MMP-2/MMP-9 inhibitor was a disadvantage when it was administered during the repair stage of ischemic AKI. Treatment with MMP inhibitor for AKI needs to be modified to enhance recovery from AKI.